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Abstract. The purpose of an open primary is to incorporate more moderate votes into the 
primary elections. This intention may backfire when nonparty members strategically parti- 
cipate in the primary, and the result of an open primary might become even more extreme 
than when nonparty members are not allowed to participate. Realizing this, the party members 
might also vote strategically to counter-react. If this occurs, then it might actually coordinate 
the votes of the party’s supporters. The effect of strategic voting behavior on the result of a 
primary depends on the size of the party, turnout rate of nonparty members, the positions of 
the candidates and the proportion of voters who vote strategically. Strategic voting behavior 
can sometimes improve social welfare. 


1. Introduction 


Strategic voting in presidential nomination campaigns is a behavior which 
substantially influences the final outcome of the election. For example, 
winning the early primaries to build up the “momentum,” which in turn 
coordinates the voters’ strategic voting behavior, is considered to he of ex- 
treme importance for candidates seeking nomination in the U.S. presidential 
election. In an authoritative study of the importance of momentum in the 
presidential primaries, Bartels (1988) identifies two types of strategic vot- 
ing behavior which could play a role in primary campaigns. First, since the 
primary is only the first stage in a long electoral process, a prospective voter 
would vote for the one not only she likes, but who also has a chance to win 
the seat. Second, a voter will not “waste” vote on a candidate who has little 
chance to win, even if the candidate is her favorite. The result of the influence 
of these two factors is that those candidates who win in the early primaries 
and build up momentum have much greater chance of being nominated.! 
While the study of momentum greatly improves our understanding of 
presidential campaigns, in this paper we identify another type of strategic 
voting behavior that occurs in open primaries. In an open primary, not only 
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party members but also independents and supporters of the other parties can 
vote to select the nominee. For example, in the first-ever presidential election 
in Taiwan in 1996, the nominee for the Democratic Progressive Party (DPP), 
the second largest party in Taiwan, was determined by 50 primaries held in 
various districts in Taiwan. In every primary, not only DDP members, but 
also any citizen can register on site and vote.” In the U.S., nine states are 
open primary states and 38 closed.* However, in a closed primary, voters 
only have to register as party supporters for a number of days (ranging from 
nine to eighty days) in order to vote in the primary (see Eldersveld, 1982). 
So the difference between closed and open primaries is not clear-cut, and a 
closed primary is virtually open to all.* 

When a primary is open to all voters, the occurrence of crossover vot- 
ing and “raiding” are inevitable. For example, a nonparty member might 
deliberately vote for the more extreme candidate whom he likes less, and 
has less chance to win in the final election, in order to increase the winning 
chance of the nominee who belongs to the party he supports. As a result, 
not only the purpose of incorporating moderate view in the open primary is 
not fulfilled; what’s more, the winning chance of the party decreases. This 
theoretical possibility is also supported by evidence. Hedlund (1977-8) stud- 
ied the 1976 Wisconsin primaries and found that 58(46)% of the voters in 
Republican (Democratic) primary were either independents or supporters of 
the opposition party. Moreover, 48% of the Democratic identifiers voted for 
Reagan (instead of Ford, who should be more easily identified by the Demo- 
crat) in the Republican primary and 41% of the Republican identifiers voted 
for Wallace (who receives only 7% of the votes from Democratic identifiers) 
in the Democratic primary. Similar behavior occurred in Taiwan. In the DPP 
primaries, a prominent member of the New Party (which is at the far opposite 
to DPP on the ideological spectrum) openly urged the party members to par- 
ticipate and vote for the candidate who is closer to New Party’s position.” No 
matter whom the nonparty members vote for in the primary, that they have 
strong incentive to vote strategically in the open primaries is indisputable. 

This kind of strategic voting behavior is clearly different from that arising 
from the momentum consideration. In the latter, voters lean towards the win- 
ners of the previous primary. The main concern of the voters is not to waste 
vote on candidates who have less chance to win and to vote for one of the 
winners whom they like more. Moreover, the phenomenon of momentum 
exists only when there are a sequence of primaries. In our model, in contrast 
to the momentum literature, the voters might actually vote for the candidate 
they like /east deliberately, hoping this candidate to be nominated and loses 
in the final election. This can occur even for elections in which there is only 
one single primary. On the other hand, it occurs only when the primaries 
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are open to all voters.° Thus our model can be viewed as complementary 
to the “momentum” literature.”"> Empirically, the impact of crossover voters 
and independents can be important. For example, Hedlund and Watts (1986) 
find that, in the open primaries of Wisconsin from 1968 to 1984, around 
30% to 40% of the voters in Republican primaries are Democrat identifi- 
ers or independents, and about 40% to 45% of the voters in the Democrat 
primaries are not Democrat identifiers. That an open primary can strongly 
affect the outcome of the primary election can be most clearly illustrated by 
recent Republican experience in primaries for U.S. presidential election. The 
surprising victories for John McCain, who is less preferred by the majority 
of Republicans, in New Hampshire and Michigan primaries (both open) can 
be attributed to strong show-up” of Independent and Democrat who vote for 
McCain in the primaries.'° 

Our main purpose is to study how, and to what extent, strategic voting 
behavior affects the outcome of the primary. We propose a stylized two- 
party Hotelling model in which one party holds a primary election before the 
other. There are two candidates competing for nomination. We discuss and 
compare the outcomes of three possible types of strategic voting behavior: 
(1) all voters vote sincerely; '' (2) nonparty members vote strategically and 
party members vote sincerely; and (3) all voters vote strategically. We find 
that although open primaries can increase the winning chance of the party 
by incorporating moderate voters into the primaries, this is so only when 
all voters vote sincerely or when all voters vote strategically but the influ- 
ence of nonparty members is not very strong. If the nonparty members vote 
strategically but the party members are not aware of it or do not counter- 
react, then open primary actually hurts the party, in the sense that it increases 
the probability of more extreme candidate being nominated, and decreases 
the winning chance of the party. An even more surprising outcome is that 
when the positions of the two candidates competing for nomination are more 
extreme, the voting behavior of the voters will be exactly the opposite to 
when they vote sincerely: The extreme party members will vote for the more 
moderate candidate and the crossover voters will vote for the more extreme 
candidate. This is because when the positions of both candidates are extreme, 
the latter will find it important that the nominee of this party will not win 
the election. As a result, they strategically vote for tile candidate who is 
more extreme and has less chance to win the election. On the other hand, 
the party members also realize that the more extreme candidate has very little 
chance to win, and the desire to win the election will surpass their fondness 
of a candidate. Consequently, they vote for the moderate candidate. We find 
that the more extreme the positions of the candidates are, the more likely the 
voters will vote strategically. However, whether the strategic voting behavior 
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affects the outcome of the primary depends upon the relative turnout rate of 
party and nonparty members in the primary. The welfare implication of the 
strategic voting behavior will also be discussed. 

The remainder of the paper is organised as follows. Section 2 gives 
the model. Section 3 analyzes the equilibrium outcome under various as- 
sumptions on the voters’ strategic behavior. Section 4 discusses the welfare 
implications of strategic voting. Section 5 derives some empirical implica- 
tions of the model. Section 6 discusses and relaxes the assumptions made in 
the model, and finds that most of the qualitative results still holds. Section 7 
concludes. 


2. The model 


Two parties, A and B, are competing for a single political position. There are 
a continuum of voters uniformly distributed on the interval [0, 1], with density 
function f(x). We assume that all voters in the interval [0,b] are registered as 
members of party B, where 0 < b < 1/2.'? 

Two candidates of party B, 1 and 2, are competing for nomination in the 
primary, and the winner of which is to compete with the nominee of party A 
in the final election. The positions of the candidates are x; and x2 respectively, 
with x; < X2 < b. The position of party A’s nominee, Xa, is still unknown 
at the time of party B’s primary, and is assumed to be a random variable 
uniformly distributed on (b,1].'° Let g(-) be the probability density of x,. 

The utility for voter x € [0, 1], when x;(i = 1, 2) wins the seat, is assumed 
to be 


U, (xi) = Ud, xi)) = —|xi — xl. 


This specification is a simple adaptation of Hotelling model in which the 
voters have single-peaked preference. We deviate from the standard Hotelling 
model by assuming that the candidates’ positions are fixed.'* That is, there 
is no strategic roll of the candidates. This assumption is not made solely 
out of the concern of simplifying calculation. The focus of the paper is the 
strategic voting behavior of the voters, rather than the strategic positioning of 
the candidates, in a primary election. We deliberately ignore the behavior of 
the candidates in order to focus on that of the voters.!° On the other hand, as 
long as the candidates have recognizable ideological bent, they will propose 
different platforms (or will be viewed by the voters to have different stand- 
ings) in the primary elections even if they act strategically.!° There is no lack 
of literature on the strategic behavior of candidates in sequential elections. 
For example, Coleman (1972) and Aranson and Ordeshook (1972) consider 
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the positioning of the candidates in a two-stage sequential voting. Coleman 
(1972) shows that since the median voter of a party is different from that of the 
general voters, and since the candidate must win both elections to take office, 
the platform the party candidates propose will generally not be the median 
voter position of either the party or the general voters, but is something in 
between. Consequently, as long as the median voter positions are different for 
the two parties, and it is costly to change platforms, there is no convergence 
of platforms. That is, the median voter theorem does not hold.!7 

The objective of the voters is to maximize their utilities. There are two 
senses of utility maximization in our context. Under the first sense, the voters 
are sincere: Faced with several candidates, a voter votes for the one who is 
closest to his own position. Under the second sense, when a voter considers 
whom to vote for, he takes into consideration not only who is closer, but 
also the prospect of the candidates in the final election. As the prospects are 
uncertain, the voters are thus expected utility maximizes. Under this sense, 
we Say that the voters vote strategically because they take into consideration 
the influence of their own votes on the election. For example, suppose a voter 
likes candidate x; more than x, but he believes that x. has more chance to 
beat the nominee of the other party (x4), whom he likes least. Then he might 
strategically vote for x2. On the other hand, suppose a voter likes x. more than 
x,, but he believes xz has more chance to beat the nominee of the other party 
(xa), whom he likes best. Then he might strategically vote for x; to increase 
the winning chance of x4. The voting behaviors in the above two examples 
are all strategic, since the voters do not vote for one they most prefer.'* Rather, 
they take into consideration the winning chances of the candidates and vote 
for one who renders them the highest expected utility.!? 

Since the winner of the final election will hold the office and the voters 
thereby derive their utilities, voting for the most preferred candidate is a dom- 
inant strategy for any voter in the final election; that is, there is no need to vote 
strategically in the final election. Thus strategic voting can only occur in the 
primary election.”° In an open primary, any voter can turn out to vote. Assume 
that the turnout rate of the nonparty members in the primary is k, 0 < k < 1. 
Also assume that in the primary election, none of party B’s members abstain, 
and that no voter abstains in the final election.*! Since x2 > x;, b < 1/2, and 
that f(-) is uniform density, xz is closer to the median voter’s position of the 
whole population, and is thus more likely to win in the final election. Also, 
because the objective of the party is to win the election, comparing open and 
closed primaries amounts to comparing the winning probability of x2 in the 
primary. The more likely x2 is nominated in the primary, the more likely that 
party B wins the election. 
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3. Analysis 


We consider three possible types of voters’ voting behavior. 


1. All voters, including party and nonparty members, vote sincerely. 
2. Party members vote sincerely, while nonparty members vote strategically. 
3. All voters vote strategically.” 


3.1. All voters vote sincerely 


If a voter x votes sincerely, then he simply votes for the one whose position 
is closer to x. So x votes for x2 when x > (x, + X2)/2 and for x; when 
X < (x; +X2)/2. As a result, in a closed primary, the share of votes x; obtains 
iS (Xj + X2)/2, and is b — (x; + X2)/2 for x2. In the open primary, because 
the position of any nonparty member x is greater than b, all the nonparty 
members will vote for x». As a result, the number of votes x; obtain is still 
(x, + X2)/2, while that obtained by x2 increased to b — (x; + X2)/2+k(1 —b). 
That is, x2 always receives more votes in open primary. Whether this increase 
changes the outcome of the primary election depends on the sizes of x; + X2 
and k: 


Fact 1. If (and only if) x} + xX. > band k > (x; + xX. — b)/(1 — b), 
then x» loses in a closed primary but will win in an open primary. That is, 
opening the primary increases party B’s chance to win.”? (Proof in Appendix.) 


The reason for fact 1 is fairly obvious: Given that all nonparty members vote 
for X2, the greater their turnout rate k, the more likely x2 will win in an open 
primary. 

Fact 1 implies that if all the voters vote sincerely, then the aim of opening 
a primary election to nonparty members, viz., to make party platform more 
moderate and thereby increases the winning chance of the party, is fulfilled: 
The chance of x» to be nominated, who has more chance to win in the final 
election, is increased relative to x;. That means if the objective of the party 
is to win the election, and if all voters vote sincerely, then an open primary 
is strictly better than a closed primary. This is very much in accordance with 
the intention of holding an open primary.”* 


3.2. Party members vote sincerely; nonparty members vote strategically 


In this case, the voting behavior of party members is the same as in Sec- 
tion 3.1. However, nonparty members will take into consideration the result 
of final election when they vote in the primary. Let EU; be the expected utility 
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of voter x when x; is the nominee of party B, where i = 1, 2 and x € (b, 1]. 
Since x; wins in the final election if and only if (x; + x4)/ > 1/2, we have 


EU! = Prob(x; + xq > 1)Ux (xi) + / Ux (xa) o(Xa) dX a. 


Xj+xa<l 


When x € (b, | — xp], 


1 b? Lax)? 
EU, = oie? + On — 1b) +S ¢ Sh, 
5 1—x) 1 1 1 
EU, = — — x|d _ —xid 
: i TIA X| st fe Top X|dxq 
1 b? L=2.)7 
= ~ oP? + On - 1b t + SS gy 
As a result, 
—1 
EU, — EU? = xb = )(q ey eo (1) 


When x € (1 — Xo, 1 — x], 


1 b  (L—-x)" 
EU} = Se On Ala bk = 
1 b> (1—x)* 
Bs Se See ee] 
oo pepe pers 2 *2] 
As a result 
1 Sian = 2 
EU! — EU? = — eee ee (2) 


1—b 2 
When x € (1 — x;, 1], 


1 bb? (1—x;)* 
ae — — ———_ - x9]; 
x 7p cea 2 x7] 

1 be (1—x)” 
BUS == T-Sh rh 
ao pap eg 2 2] 


As a result, 


EU; — EU? = — 


3 3 
i= 5 = xi)(5m + 3% — 1). (3) 
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The result of primary election depends crucially on the positions of the 
candidates. 


Fact 2. (i) If x} + X2 > 2/3, then all voters vote as if they were sincere. (ii) If 
X, +X. < 2/3 and x; + 5x2 > 2, then there exists x* € (1 — x2, 1 — x;) such 
that all voters in (x*, 1] vote for x;. (ili) If x} + 5x2 < 2, then there exists 
x** € (b, 1 — x2) such that all voters in (x*, 1] vote for x;. (See Figures 1,2 
and 3) (Proof in Appendix.) 


Fact 3 Tf b > xj} +X. > b+ k(2x* — b — 1) in case (ii) of Fact 2, or 
ifb > xj} +X. > b+ k(2x** — b — 1) in case (iil), then x2 will win in 
a closed primary but will lose when the primary is open. (Proof in Appendix.) 


Facts 2 and 3 make it clear that whether strategic voting occurs depends 
crucially on the values of x; and Xo, i.e., on the positions of the candidates. 
When x, + Xz is large (case (i)), it means that the positions of party B’s 
candidates are relatively moderate. As a result the voters outside of party B 
do not find it necessary to vote strategically, and they vote as if they were 
sincere (see Figure 1). When x; + X» is small, it means that the positions of 
party B’s candidates are more extreme. Voters on the far right will face a 
dilemma. On the one hand, they prefer x2 to x; because x2 is closer to their 
own positions. On the other hand, xz has more chance to beat the candidate 
they like most, xq, in the final election. A strategic voter has to balance the 
trade-off between these two considerations. If x; + xz is small but x> is not 
very small (case (ii)), those voters who are on the far right, i.e., those who 
dislike xz strongly, will find that the second consideration outweighs the first. 
But moderate voters (those x € (b, 1 — X2]) still find the first consideration 
dominates. As a result, those on the far right vote for x, and more moderate 
voters (those in (b, 1 — X2]) vote for x2 (see Figure 2). When x» is very 
extreme, i.e., when x; + 5x2 < 2 (case (iii)), even moderate voters (not only 
those in (1 — X2, 1 — x;) but also some in (b, 1 — x2]) will want to make sure 
that party B’s candidate loses in the final election, and will vote strategically 
for x; (see Figure 3). If x; + X2 is very close to 0, then indeed all nonparty 
members vote strategically for x;. 

Since xX; +5x2 < 2 implies x} +x < 5 (see Figure Al), we can find a cut- 
off value of x, X, which is decreasing with x; + xX, such that a voter x € (b, 1] 
votes for x; (X2) if x > (<)xX. As x; + X» decreases, X will also decrease.”° 
When x; + X%2 < 5 but x; + 5x2 > 2,x € (1 — xX, | — x)) such that voters 
on the far right start to vote for x;. As x; + X2 decreases even more, X will 
be close to 1 — x». When x; + 5x2 < 2, then x € (b, | — x). The intuition 
is clear: As the positions of the candidates become more extreme, more and 


Closed primary: 
wi x al Ss xy Ss] 
0 (x, +.x,) b 1 
2: 
Open primary: 
All voters “1 *2 
Vote sincerely 
(x, + X,) 
2 
Non-party a *2 
Members Vote 
Strategically 


All voters “1 *2 
Vote 


Strategically 


Figure 1. xX, +X2 > 2/3. 


more voters on the right will find it import that x, wins the election, and start 
to vote (strategically) for candidate x;, who is less likely to beat x4. Whether 
the strategic voting behavior of the voters changes the result of the primary 
election depends on the values of k and x; + x2. Moreover, from Fact 3 we 
know that the greater the value of k or the smaller the value of x; + x2 (that 
is, the greater the turnout rate of nonparty members, or the more extreme the 
positions of the party candidates), the more likely that the strategic voting 
behavior of nonparty members will overturn the result. Since the strategic 
voting behavior of nonparty members can only decrease the probability of x2 
to win the primary, and x2 is the candidate who is more likely to win the final 
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election, the conclusion is that if only nonparty members vote strategically, 
then open primary unambiguously hurts the party. 


3.3. All voters vote strategically 


Realizing that nonparty members have strategic motive in the primary 
election, the party members themselves might also vote strategically to 
maximize the expected utilities. Since the voting behavior of nonparty voters 
is exactly the same as in Section 3.2, here we only analyze the behavior of 
party members. 


When x € [0, x; ], 


1—x, —1 1 —| 
Eu! = ——_U, (xa) —— U, (x;)d 
A i. [<5 (Xa) mat f i-b (x; )dxa 


—x| 


—1 d-x) 4, 0 
= ——I[(b-1 —__——— ae 
75K )x + 5) + xj 7! 
5 1—x2 =| 1 | 
EU2 = ——U, (xa)d ——U, (x2) d. 
x i lb (Xa) mt fo (X2)dxq 
—1 d-m)? , 0 
= ——TI[(b-1 —__——— Sl, 
came )x + 5 + x5 5! 
As a result, 
EU! = EU? = ——(x Seis a a 26 
Rate Pies pete Ro? De 
When x € (x), X9]. 
=] (1: x;)2 b2 
BU 5 Ga Iba 
—1 (1 — x2)? b? 
BU = >— b= 1 ee Se], 
a gape oe ee eee 9 
As a result, 
| 2—x,— = 
BU — EU? = - [xx + So Ye 3 


When x € (x9, b], 


11 


Eu! = [(2 1+b)x+ (1 — x,)* 2 b 
= — (2x, —- x + ——— -xj-—]. 
ees Oa 2 sD 

—1 (1 — x)? b2 
As a result, 

X2 — X] Xj x2 
EU! — EU2 = jee eee, 0. 
eee qe pe 


The last inequality comes from the fact 0 < x; < X2 < 1/2. This means that 
voters in the region (X2, b] always prefer x2 to x;, and thus always vote for 
candidate 2. The result of the primary election is summarized in Fact 4. 


Fact 4. If x; + x2 < 2/3, then all voters in [0,b] vote for candidate 2. 
If x; + Xo > 2/3, then there exists xf © (X1,X2) such that all voters in 
[0, x§) vote for candidate 1 and all in (xg, b) vote for candidate 2. (Proof in 
Appendix.) 


Fact 4 shows that, compared with the case when only nonparty members 
vote strategically, the strategic voting behavior on the part of the party 
members will only increase the vote of candidate 2. The motivation they 
have is similar to that of nonparty members discussed in Section 3.2. 
When the positions of the candidates are moderate (x; + x2 > 2/3), those 
voters in (xp, (x1 + X2)/2), who like candidate | more than candidate 2, 
will strategically vote for candidate 2 because the desire of winning the 
final election dominates their fondness of candidate 1. Those in (0, xp), 
being further away from candidate 2, find that their fondness of candidate 
1 surpasses the consideration of winning, and so will vote for candidate 1. 
When the positions of candidates are more extreme (x; + X2 < 2/3), the 
prospect for x; to win the election is so small that all the party members find 
it more important for the party to win than to vote for the one they like. As a 
result, all vote for candidate 2. 


3.4. Total effects compared 


The total effect of both party and nonparty members on the outcome of 
the primary depends on the relative turnout rate of the two populations. 
Proposition 1 compares the votes candidate 2 receives under the three 
possible types of strategic voting behavior. 
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Proposition I. In an open primary, candidate 2 receives the least votes 
when only nonparty members vote strategically. If k is small, then candidate 
2 receives the most votes when all voters vote strategically. (Proof in 
Appendix.) 


Consistent with intuition, candidate 2 will receive the least votes when 
only nonparty members vote strategically. This is because some of the 
nonparty members, who prefer candidate 2 to candidate 1, vote strategically 
for the latter. However, if all voters vote strategically and the turnout rate of 
nonparty members is small (i.e., k is small), then the effect of party members’ 
strategic behavior will dominate, and candidate 2 will thus receive the most 
votes. 

Proposition 2 compares the votes received by candidate 2 between open 
and closed primaries. Obviously, candidate 2 receives more votes in open 
primary when all vote sincerely than in closed primary. Thus in proposition 
2 we only compare closed primary with open primary when at least one class 
of voters votes strategically. 


Proposition 2. When x; + X2 > 2/3 candidate 2 receives more votes 
in open primary than in closed primary, regardless of whether voters vote 
strategically. When x; + X2 < 2/3, whether candidate 2 receives more votes 
in closed or open primary depends on the relative values of b and x! + x”: If 
b is large relative to x; + Xz, candidate 2 will receive more votes in the closed 
primary. If b is small relative to x; + X2, candidate 2 will receive more votes 
in the open primary. (Proof in Appendix.) 


Proposition 2 implies that opening the primary always increases the 
votes received by candidate 2 and thus increases the winning chance of the 
party, if the positions of the candidates are moderate (x, + Xz > 2/3). If the 
positions of the candidates are more extreme (x; + X2 < 2/3), some nonparty 
members will start to vote for candidate 1. If the positions of the candidates 
are not too extreme relative to the party (i.e., b is not large relative to x; and 
X2), then candidate 2 receives more votes in open than in closed primary 
and opening the primary increases the party’s winning chance. If, however, 
the positions of the candidates are extreme even relative to the party, then 
candidate 2 receives less votes in open primary, and open primary decreases 
the party’s winning chance. 

Several conclusions can be drawn from propositions I and 2. First, if the 
purpose of an open primary is to incorporate more moderate view into the 
votes and thereby selects a more moderate nominee, the intention may back- 
fire, if the positions of the candidates are more extreme. Ironically, this is 
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exactly when the party needs more moderate votes to correct its position. 
Second, when the positions of party candidates are relatively extreme, there 
are always crossover voters on the extreme right who vote for the candidate 
furthest from them, x,.”° That is, there is always raiding in the primary. Third, 
the extreme voters’ voting behavior when they vote sincerely is diametrically 
opposite to their voting behavior when they vote strategically (see Figures 2 
and 3): All the voters on the far right (left) vote for candidate 2 and all the 
voters on the far left (right) vote for candidate 1 when they vote sincerely 
(strategically). This, again, is because nonparty members on the far right dis- 
like party B so much that they decide to vote for the one who has little chance 
to win, namely, candidate 1 (even though they prefer x2 to x;). Party members 
on the far left, knowing that the candidate they like more, x,, has little chance 
to win, will vote for the one they like less, x2. Fourth, the larger the size of the 
party or the more moderate the positions of the candidates within the party, 
the more beneficial it is to hold an open primary. More specifically, if the 
positions of the candidates are moderate, then opening the primary increases 
the winning chance of the party, even if some might vote strategically. This 
is because the effect of nonparty members’ (harmful) strategic behavior is 
small, and strategic behavior of party members increases the party’s winning 
chance. On the other hand, if the positions of the candidates are extreme even 
relative to the party, then not only will the voters vote strategically, the result 
of strategic voting will also hurt the party. In summary, only extreme voters 
vote for the candidates they do not like, but they do so only when candid- 
ates are more extreme. If only nonparty members vote strategically, then the 
winning chance of the party decreases for sure. If all voters vote strategically, 
then the total effect of strategic voting depends oil the size of the party and 
turnout rate of nonparty members. 


4. Social welfare analysis 


In this section we analyze the effect of the strategic voting on the voters’ 
welfare. We assume that every voter has an equal weight on social welfare. 
The ex post social welfare, when x;(i = 1, 2) is the nominee for party B, can 
thus be defined as 


Ihe Gf 1 1 1 
j= —— | —|x; — tldtd — — — t|dtdx,, 
w(Xi) / — | Ixi — t| x+{ —f [xa — tldtdx, 


where the first term is the expected social welfare when x; wins and the 
second term is the expected social welfare when x, wins. It can be shown 
that w(x;) = = [b/4 — 7/24 + (x, — 1/2)7(5/6 — b — 2/3x;)], which has a 
maximum when x; = 1/2, and is decreasing in x; when x; < 1/2. That means 
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Closed primary: 


Xy Xo 


Open primary: 


All voters X1 XQ 
vote sincerely 
(% + X2 ) 
2 


Non-Party 
Members Vote = 
Strategically 


X, x 


All Voters Xy X} 
Vote 


Strategically ; : y : = ; 
1 2 ay ~ Xp 


Figure 2. x1 + X2 < 2/3, x1 +5x2 > 2. 


candidate 2 will bring more social welfare to the society than candidate 1. But 
since the greater the probability of candidate 2 being nominated, the greater 
the probability that party B wins the election, social welfare is thus higher if 
and only if candidate 2 has more chance to be nominated. As a result, if the 
strategic voting behavior increases the chance of candidate 2 to be nominated 
(and thus the chance of party B to win), then it increases the social welfare. 
The theorem in previous section thus implies that social welfare is at the 
lowest if only nonparty members vote strategically, and is at the highest if all 
voters vote strategically and the effects of nonparty members’ voting behavior 
are small. This means that the strategic voting behavior is not necessarily 
“bad”. It can sometimes improve the social welfare. 
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Closed primary: 


Xj Xo 


Open primary: 


All voters XI Xp 
vote sincerely 
xX} 4X2 


Non-Party 
Members Vote 
Strategically 


All Voters X2 X1 
Vote 


Strategicall a 
were oa x X, b*¥ 1-% 1-x, !} 


Figure 3. x1 + x2 < 2/3, x, + 5x2 <2. 


5. Empirical implications 


This section derives some empirical implications of the model. We will also 
suggest ways by which these results can be tested empirically. 


(1) The effects of individual candidate’s position 

The closer candidate 1’s or 2’s position is to the median voter, the more votes 
candidate 2 receives in the open primary. This is obvious by the facts that 
dx*/dx; > 0, Ax*/Ox2 > 0, Ox**/dx,; > O and dx**/dx2 > 0.7’ The result 
suggests that when the positions of the candidates are very extreme, an open 
primary can only make things worse. 


(2) The effect of the party’s size 
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The greater is the value of b, the more beneficial (or less harmful) it is 
for the party to hold open primaries.*® This can be easily verified by 
looking at Figures 1, 2, and 3, where the votes x2 receives increases with b. 
Consequently, larger and more popular parties are more likely to hold open 
primary. 


(3) The effect of the turnout rate 

If only nonparty members vote strategically, then since they only increase 
votes for candidate 1, greater turnout rate k implies lower winning chance 
for the party. If all voters vote strategically, then a smaller value of k implies 
more votes of x2, and thus greater winning chance for the party. As a result, 
the smaller the turnout rate of the nonparty members, the greater the winning 
chance for the party that holds an open primary. 

The influence of turnout rate can be seen most clearly from recent 
U.S. Republican primary. Although McCain lost to Bush in the South 
Carolina primary but won in Michigan, all three main groups — Republicans, 
Democrats, and Independents — actually voted in similar pattern in the 
two states. Two-thirds of the Republican vote for Bush in both states, and 
McCain won two-thirds of Independents and four-fifths of the Democrats. 
The difference in outcomes is caused by the relative turnout rate of these 
groups: In South Carolina, Republicans accounted 61% of the voters; while 
in Michigan they account for only 48% (The Economist, 2000). 


(4) The effect of the candidates’ joint position 

If the positions of the two candidates are extreme (x; + X2 < 2/3), then there 
will be voters on both ends of the line to vote against their preferences. The 
smaller the value of x; + X2, the more voters who will do so. In particular, if 
the positions of the candidates are very extreme (the value of x; + X2 is very 
small), then the voters will act like there is preference reversal: All the party 
members will vote for x2 and all the nonparty members for x. 


6. Extension 


In this section we will discuss and relax some restrictions and assumptions 
imposed on our model. While most of the qualitative results remain true after 
these assumptions are relaxed, there are also some aspects of our model that 
require strong qualification to hold. 


17 
6.1. Single-dimensionality 


We have assumed that the positions of the voters and platforms of the candid- 
ates are represented by a number on the line, i.e., ours in a single-dimensional 
model. This assumption is actually very strong. When extended to an n- 
dimensional model, the classic problem of chaotic process for majority rule 
can arise, and any candidate could have be beaten by some other (see, e.g., 
Hinich and Munger, 1997). However, in our model there are only two candid- 
ates, and their positions are fixed so that the do not have strategic positioning 
motive. That is, even if there is another position that can beat the oppon- 
ents’ current platforms, they cannot move there. As a result, the problem of 
non-existence of equilibrium is avoided.”? 

A more serious problem encountered in an n-dimensional context is that it 
is much more difficult to model the difference between the two parties: They 
might be opposite on certain issues but similar on some other. As a result, a 
voter, be he extreme or not, might like one candidate for certain issues and 
dislike the same candidate for some others. This is a feature that does not 
exist in the single-dimension model, and the strategic voting motive becomes 
very complicated. Our results do not carry over to n-dimensional case simply 
because we do not have a way to say which voter or candidate is more extreme 
or moderate. However, if we are willing to interpret “more extreme” as more 
extreme in every issue, or have a measure of the transformation of utility 
between issues, then our results hold. For example, we can assume the utility 
of a voter located at x = (x;,..., Xn) € [0, 1]", when a candidate with plat- 
form y = (y1,.-., Un) € [0, 1]" is in office, to be Ux(y) = — 07, (%i —yi)?.°° 
Party A’s members can be assumed to locate on [0, b]", where b < 1/2. The 
position of the median voter is m = (1/2,..., 1/2), and the further away 
(as measured by the metric U,) a candidate is from m, the more “extreme” 
his position will be. In that case our main conclusions still hold: (i) extreme 
voters are more likely to vote strategically; (ii) voters are more likely to vote 
strategically when the candidates are more extreme; and (iii) when the can- 
didates’ positions are more moderate or the size party is large, open primary 
increases the party’s winning chance. However, since the mass of voters who 
agree (or disagree) with a candidate on every issue is much smaller than 
that in a single-dimension model, the influence of extreme voters’ strategic 
behavior is likely to be much weaker in a multi-dimensional model. 


6.2. Uniform distribution 


The assumption of uniform distribution has greatly simplified the calculation 
in the model, but with some costs. First, we have to assume that the positions 
of the voters are distributed on a finite interval. This somehow limits the 
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extent of the position a voter can take. Second, it is more likely that too 
much weight is placed on extreme voters. In general we expect the density 
function of the distribution of voters to be single-peaked, with most of the 
voters concentrating around a moderate position. For example, let g(-) be a 
beta density function; i.e., 


xP — xe 
fo vid — flat 


where x € [0,1] and p,o > 0. Let p =o > 1, then g(-) is single-peaked 
at, and symmetric around, 1/2.3! Since g(-) is symmetric around 1/2 and that 
Xa > b > max{x,, Xo}, the criterion of whether x, or x; wins the final election 
is exactly the same as for uniform distribution: x, beats x; if and only if 
(xq + x;)/2 < 1/2. In that case the strategic voting behavior of the voters 
remain exactly the same as in the case of uniform distribution. Consequently, 
Facts 1 to 4 remain true qualitatively. What is different is the exact value of k 
for candidate 2 to win in closed, and loses in open, primary. That is, although 
the strategic behavior of the voters are the same, their effects are different. In 
particular, since there are less extreme voters on the tails of the distribution, 
their influence on the result of election will be reduced. Furthermore, because 
these are the voters who strategically vote for candidates they less prefer, the 
results of the primary will be more similar to when all voters vote sincerely. 
Proposition 1 and the first part of proposition 2 also remain true, and perhaps 
even more so because candidate 2 is the one who attracts more moderate 
voters, and now there are more moderate voters than in the case of uniform 
distribution. The second part of proposition 2, however, might be no longer 
true. If the voters are sufficiently concentrated around the median (i.e., 0 and 
p sufficiently large), then candidate 2, being the one to attract the moderate 
voters, might receive more votes in open primary, regardless of the value of 
turnout rate k. In summary, incorporating a more general density function 
into the model will change the extent to which most of our results hold, but 
not the nature of these results. 


g(x) = 


6.3. Partial equilibrium analysis 


The most serious restriction of our model is perhaps the assumption that the 
identity of party A’s nominee is still unknown at the time when party B’s 
primary is held, and whose position can be represented by a density function 
distributed on [b, 1]. As a result, we only have a partial equilibrium model in 
the sense that the voters do not take into consideration how their votes in the 
primary affect that of the other party. 

This restriction is probably not serious if (i) party B holds its primary 
earlier than party A, and that there is no clear front-runner for party A yet; or 
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(ii) party A has already selected its nominee, in which case the position of this 
nominee will substitute the expected position is g(xq)dx, in our previous 
analysis; or (iii) although party A is holding the primary at the same time, 
a candidate is essentially running unopposed.** A full equilibrium analysis 
poses several issues that have to be resolved before we can proceed. First, 
we need a theory of who will turn out in the primary. Second, we not only 
have to know who will turn out, but also which primary to participate for 
those voters who do. This is further complicated by the fact that in some 
cases the voters have the chance to participate in the primaries of both parties 
while in others they can participate in the primary of only one party.*? All 
these considerations are empirically important and can potentially change the 
results of the theoretical model. For lack of empirical guidance,** and given 
that most of the primaries allow voters only to participate in the primary of 
one party, we will assume that voters can only participate in one primary. In 
addition, a fixed proportion of either party’s supporters will become crossover 
voters. Specifically, in party B’s primary, all party B members participate, 
while a proportion of k, of party A members will show up as crossover voters. 
Similarly, all party A members and a proportion of k; of party B’s members 
will vote in party A’s primary. The independents will participate in a primary 
with probability k, with equal probability of going to either party’s primary.°° 
Moreover, instead of giving a full-blown discussion we will derive our result 
under certain restrictions on the parameters, but are still general enough for 
the readers to appreciate the nature of strategic voting behavior in a primary.*° 
We also restrict ourselves to the (more interesting) case when all voters act 
strategically. Assume that party A members are distributed uniformly on a, 1], 
with b < 1/2 <a. 

Let the positions of party B’s (A’s) candidates be x; and x2 (x3 and x,); 
with xj < xX» <b and a < x3 < x4. We will concentrate on the case in which x; 
+X3<1<xX.4+X4,%) +X4>1,X%.+X3>1, andat+tb+1>x3+x,>a4 1.7” 
Let E;; be both the event that x; beats x; in the primary, if i and j belong to the 
same party, and let Ej; be the event that i beats j in the final election, if i and j 
belong to different parties. Consider the behavior of a typical voter x in party 
B’s primary. The expected utility x; brings to x is*® 


EU, = Prob(E34 and E;3)U, (x1) + Prob(E43 and E,4)U, (x1) 
+ Prob(E34 and E31) Ux (x3) + Prob(E43 and E4,)Ux (x4). (4) 


The first term is the expected utility of x when x3 beats x4 in party A’s primary, 
but is lost to x; in the final election. The second term is the expected utility 
that x4 beats x3 in party A’s primary, but is lost to x, in the final election, 
and so on. By the assumption that x; + x3 < 1 we know that x3 will beat x, 
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if they are to compete with each other in the final election. Similarly, by the 
assumption that x; + x4 > 1, x; will beat x, in the final election. As a result, 
(4) becomes 


Prob(E43)Ux (x1) + Prob(E34)U; (x3). (5) 


On the other hand, voter x’s expected utility on x2 is 


EU? = Prob(E34 and E53)U, (x2) + Prob(E24 and E32)U, (x3) 
+ Prob(E43 and E54) U, (x2) + Prob(E43 and E42)U, (x4). (6) 


By the assumption that x. + x3 > 1 we know that x, will beat x3 in the final 
election if they are to compete with each other. Similarly, by the assumption 
that x. + x4 > 1, x» will beat x4. As a result, (6) becomes 


Prob(E34)Ux (x2) + Prob(E43)Ux (x2) = Ux(x2). (7) 


In deciding whether to vote for x; or X2 in party B’s primary, voter x compares 
between (5) and (7). Next we consider the voting behavior of a typical voter 
x in party A’s primary. Following exactly the line of reasoning as above, we 
know that the expected utility of x for candidate x3 is 


EU? = Prob(Esa)Ux(x3) + Prob(E43)Ux (x2); 


and that for candidate x, is 


EU = Prob(B34)U (x1) + Prob(E43)U, (x2) (9) 


In deciding whether to vote for x3 or x4 in party A’s primary, voter x compares 
(8) with (9). 

If we ignore the possibility of a tie in the primary, then Prob(E34) and 
Prob(E,3) are either 0 or 1. Suppose Prob(E34) = 1 and Prob(E43) = 0 so that 
(5) becomes U,(x3), (8) becomes U,(x3), and (9) becomes U,(x,). Then a 
voter x in party B’s primary, when he is deciding whether to vote for x; or Xo, 
is essentially comparing U,(x3) with U,(x2). As a result, he votes for x; if and 
only if U,x(x3) > Ux(X2), Le., if and only if x > (x2 + x3)/2. Similarly, when 
voter x is voting in party A’s primary, he is essentially comparing U,(x3) with 
U,(x,). As a result, he votes for x3 if and only if Ux(x3) > Ux(x), Le., if 
and only if x > (x3 + x,)/2. The share of votes x; receives in the primary is 
thus (1 — a)k; + k(a — (X2 + X3)/2)/2. Those received by X2, x3, and x4 are 
b(1 — ky) + k((x2 + X3)/2 — b)/2, 1 — a1 — ky) + k(a — (x) + X3)/2)/2, 
and kb + k((x; + x3)/2 — b)/2, respectively. 

The other possibility, that Prob(E34) = 0 and Prob(E,3) = 1, is ruled out by 
the assumption thata+b+1>x3+x,>a+ | 
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Several conclusions can be drawn from these results. First, depending on 
the size of the party, an open primary can either decrease or increase the win- 
ning chance for the moderate candidate, and thus the winning chance for the 
party. For example, the greater the size of party B (i.e., the smaller the value 
of a), the greater the chance that (the more moderate) candidate x3 will win in 
party B’s primary. In other words, large and popular parties tend to gain from 
an open primary. This is consistent with the result in Section 3. Also consist- 
ent with the result in the previous section is that, an open primary can also 
decrease the party’s winning chance by nominating a candidate who has less 
chance to win, and who otherwise would not have won in a closed primary. 
For example, if x3 + x4 > a+ 1, then the more moderate x3 would have won 
in the closed primary. However, if k; is large enough (i.e., if there are enough 
crossover voters from party B), then x4 will be nominated in an open primary. 
Second, strategic voting tends to “unite” the members in a party in the sense 
that they coordinate their votes on the candidates who are more likely to win. 
For example, in party A’s primary, the voters in [(x3 + x4)/2,1] will vote for 
X4 and those in [a, (x3 + X4)/2] will vote for x3 if they are sincere. However, 
all party A members will vote for x3 in an open primary. On the contrary, the 
strategic voting behavior of the crossover voters tends to disrupt the primary 
because they consistently vote for the candidates who are less likely to win 
(x; in party B and x, in party A). For example, all the crossover voters from 
party B and a portion of the independents who support party B’s candidates 
will vote for x4 in party A’s primary. The reason for this is that, unlikely our 
previous modeling in which the position of the nominee of the other party is 
assumed to be unknown and can only be represented by a probability density, 
now the positions of the nominee from the opposing party are more certain 
to voters (x; or X2 for party B and x3 or x4 for party A). Consequently the 
voters will have much stronger incentive to vote strategically. In summary, 
the qualitative results derived from the simpler model in Section 3 remain 
robust when the primaries of the two parties are held simultaneously and the 
voters react strategically to the other party’s results. 


6.4. Two candidates 


We have assumed in the model that in each party there are only two candidates 
competing for nomination. When there are more than two candidates, a well- 
known result in the Hotelling model is that there exists no equilibrium for 
the strategic positioning of the candidates. This, however, does not create any 
problem for our model because we assume that the positions of the candidates 
are given. On the other hand, even if the candidates have strategic roles, 
since the voters decide whom to vote for after the candidates propose their 
platforms, as long as every candidate eventually settles on his own platform 
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(no matter how this platform comes about), our results apply without need for 
modification. 


7. Conclusion 


In this paper we have shown that in an open primary, the strategic behavior 
of voters can substantially affect the outcome of the primary. This, however, 
does not mean that it is harmful. When nonparty members participate to ma- 
nipulate the result of the primary, and when the party members do not react 
to it, the strategic voting behavior will indeed harm the party in the sense 
that the more extreme candidate might thereby win the primary. But if the 
party members also vote strategically, it can actually coordinate their votes 
and increases the winning chance (relative to when all voters vote sincerely) 
of the party. The total effect on the outcome, however, depends on the relative 
size and positions of the parties, as well as the turnout rates of different types 
of voters, and is hard to predict. Our results also imply that smaller parties, 
parties whose candidates are more extreme, or parties whose members are 
less active, are more vulnerable to strategic voting in an open primary. 

On the empirical side, an important task is to investigate who will become 
crossover voters, together with their (and the independent voters’) motivation 
in participating in a party’s primary. Without these empirical facts, it will be 
difficult to assess the empirical importance of strategic voting behavior in 
open primaries. 

A worthy extension of our model will be to imbed it in a dynamic set- 
ting. The fact that primaries are held sequentially leads to the possibility that 
voters’ behaviors are affected by the results in the previous primaries. Our 
consideration of strategic behavior is different from the bandwagon effect of 
the momentum literature. For example, if a candidate on the far right is doing 
well in the early primaries, then the bandwagon effect of the momentum 
literature will predict that this candidate will do even better in the ensuing 
primaries (for example, see Abramson et al., 1992). However, this might also 
propel some liberal voters, who otherwise will not participate in the primary 
of this party, to come to the primary and vote for a more moderate candidate, 
hoping to decrease the chance of the extreme candidate to be nominated. We 
believe that our approach is complementary to the momentum consideration, 
and a thorough study of strategic voting behavior must take into account the 
interaction of the two, sometimes opposing, behaviors of the voters. 
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Notes 


10. 


11. 


12. 


13. 


. Abramson (1992) study the voters’ preferences from interviews during the periods before 


Iowa caucuses, before New Hampshire primary, and before Super Tuesday. They find 
that the voters’ preference change towards the winner of the previous primaries. Bartels 
(1988) also argues that Jimmy Carter’s success in 1976 primaries is due in a large part to 
his exploitation of this voters’ behavior. 


. To be admitted as a DPP member, one has to apply and be screened by committee before 


becoming one. One also has to pay the annual membership fees. 


. The remaining 3 states use “blanket primary”. See Tisch (1991). 
. In aclosed primary, a voter has to pledge allegiance before he can participate. However, 


in practice statement of affiliation is difficult to verify and rarely challenged. See Spitzer 
(1991b). 


. The New Party is a relatively new and small party in Taiwan whose candidates have very 


little chance to win the national election, though it possesses about 10% of the seats in the 
legislature. This may explain why it supported the candidate who was closer (instead of 
further) to its position. As it turned out, New Party did not nominate its own candidate in 
the 1996 presidential election. 


. As has been explained earlier, the closed primary, especially that in the U.S., is not that 


different to the open primary. Supporters of the other parties or independents can easily 
register as party members. Also, because a voter only states his affiliation to become 
party member, later in the paper we will often call identifiers of a party its “supporters”, 
or simply its party members. 


. See Tsebelis (1990) for another example of strategic voting behavior in 1956 Finnish 


presidential election, although not in the context of primary election. Finnish law requires 
the candidate to gain a majority of votes to win the election. So a second round election 
between the top two candidates is required if no candidate command a majority of votes. 
This creates an incentive for voters to vote strategically in the first round if there are more 
than two candidates. 


. In fact strategic voting is prevalent in many electoral systems. See, for example, Cox 


(1996) for the case of proportional representation systems and Cox (1997) for general 
survey. 


. So strong is the show up that Democrats and Independents actually became majority in 


the Michigan primary. 

Note that the non-partisans do not vote for McCain because he is more likely to win. 
According to a Newsweek poll, even after the New Hampshire primary 52% of the 
voters believe that Bush is more likely to defeat the Democratic presidential candidate, 
as opposed to that of 31% for McCain. 

A voter is said to vote sincerely if he votes for the candidate he likes most or, in our model, 
closest to his position, without any other strategic consideration. 

That is, we assume that A (B) is the right-(left-)wing party. The assumption that b < 1/2 
is a reasonable one, since it is hard to imagine a party whose members consist of more 
that half of the voters. The assumption that all the voters on the left of b belong to party B 
is strong indeed. We can alternatively assume that members of party B is a subset of [0,b] 
for some b < 1/2. In this case the our results go through if there are not too many voters 
on the extreme left who do not belong to party B. 

This represents the case when the identity of the candidate for the other party is com- 
pletely unknown or, more realistically, although there are several potential candidates, 
their platforms are unknown yet. 
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14. 
15. 


16. 


17. 


18. 


19. 


20. 


21. 


22. 


23. 
24. 


25. 
26. 
27. 
28. 
29. 


30. 


31. 


Since x; is fixed, we will use x; to denote both the identity of candidate i and his position. 
The assumption of fixed positions is also made works in the literature, e.g., Adam and 
Kenny (1986), Besley and Coate (1997), and Osborne and Slivinsky (1996). Levitt (1996) 
finds that ideology accounts for more than half of the weight of roll calls voting behavior 
of the U.S. senators. Given that ideology is non-manipulatable, the assumption of a fixed 
platform seems reasonable so far as we are mainly interested in the voters’ behavior. 
That means, even if both of them propose the platform corresponding to the (party) median 
voter position, they will still be viewed by voters to have different standings. 

Aranson and Ordeshook (1972) consider a model in which both voters and candidates act 
strategically. However, for technical reason their model is highly stylized. For example, 
they consider the behavior of a “typical” candidate and assume that the positions of both 
his opponent in the other party and his opponent within the party are uncertain and whose 
strategic roles are thus not modeled. Our paper can be viewed as complementary to their 
papers in that we focus on voters’ strategic behavior while theirs are on the candidates’. 
It, however, has to be emphasized that a strategic voter does not have to vote for one who 
is not his first choice. Strategic voting merely means that the voters take into consideration 
of the candidates’ prospect to win when they vote. 

Stone, Rapoport, and Abramowitz (1991) test three possible explanations of candidate 
choice in presidential nomination campaigns (preference model, candidate choice model, 
and expected utility model), using samples from 1984 Iowa Democrat caucus attendees 
and state convention delegates. They find that the third model most successfully explains 
the data. 

As is explained earlier, this is true only when there is only one single final election, and 
there are only two candidates. 

As we will see later, this assumption is harmless as our results depend only on the relative 
size of the party (b) and the proportional of nonparty members who turn out at party B’s 
primary, and does not depend on the absolute numbers. 

We have reason to believe that party members have less incentive to vote strategically than 
crossover voters and independents. The fact one takes the trouble to register as a party 
member shows that party members have stronger ideological bent and are less likely to 
vote strategically. Thus in this paper we do not consider the case when only party members 
vote strategically. 

All the proofs are relegated to the appendix. 

The Democratic Progressive Party of Taiwan held open primaries in nominating the can- 
didates for 1996 Presidential election. The main purpose, said one party member, is to 
incorporate more median voters’ opinions. See China Times, various dates, 1995. 

In fact, when xj + x2 > 5, x > 1, so no voters vote strategically. 

This corresponds to the voting behavior of Democrat identifiers in 1976 Wisconsin 
Republican primary. 

Recall that x* and x** are the cut-off voters that separate those who vote for x; and xp. 
It is exactly for this reason that in the 1999 DDP presidential primary in Taiwan (DDP 
was relatively small at that time and vulnerable to strategic voting), only party members 
of more than one year are allowed to participate. 

As is explained earlier, this is because we are mainly interested in the voters’, rather than 
the candidates’, strategic voting behavior. See also note 15. 

In this case, the voters’ preferences are separable and all issues have the same salience 
(i.e., the transformation between issues is always | to 1). Even if the candidates have 
strategic role, the Median Voter Theorem still applies. 

The uniform distribution is a special case in which o = p = 1. 
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32. For example, in the 1972 U.S. presidential election, Nixon is running for an essentially 
unopposed re-nomination (so that the voters’ strategic voting behavior in Republican 
primary can be neglected). However, in the Wisconsin Democratic primary, some Re- 
publican identifiers choose to participate in its competitive primary and vote for Wallace, 
instead of a mainstream candidate: Strategic voting still exists even when outcome of 
other party is almost for sure. Another example is the re-nomination campaign of Ronald 
Reagan in 1984. 

33. For example, the primaries of the two Parties in Taiwan are sufficiently separated that 
voters have no difficulty attending both. In the states of U.S. where open primaries are 
held, the voters cannot participate in the primary of more than one party in an election (see 
Spitzer, 1991a). On the other hand, the “blanket primary” in Louisiana essentially allows 
voters to participate in the primary of more than one party (see Tisch, 1991). In the other 
countries, especially those with parliamentary systems, primary elections are seldomly 
held, let alone an open one (see Davis, 1998). Among major advanced democracies, only 
Canada has a system equivalent a closed primary to elect party leaders (see Norris, 1997). 

34. In their study of Wisconsin primaries 1968-84, Hedlund and Watts (1986) can find the 
proportions of different types of voters participating in each party’s primary, but cannot 
find explanation why voters vote in either party’s primary instead of the other. 

35. That is, a voter in [b,a] will vote in either party’s primary with probability 1/2. 

36. A full derivation essentially has to do all the calculation under all possible combinations 
of the parameters, which is tedious and repetitive. Moreover, doing so does not offer any 
more insight than the simple example we give. 

37. The meaning of these restrictions will become clear as we proceed. 

38. When computing the expected utility of voting for x;, a voter is computing the expected 
utility he derives from x, if x; is the nominee. 

39. In order that Prob(E43) = 0, it must be the case that the share of votes x3 receives in 
the primary is more than that by x2; ie., (1 — a)(1 — ky) + k(a — (xy +. x3)/2)/2 > 
kyb+ k(x} + x3)/2 — b)/2. In other words, (1 — a) —kyb+ k(a+b— x} — x3)/2 > 0. 
This is the case ifa+ b > xj + x3 and ky is small enough. 

40. This is because in order for x4 to beat x3 in party A’s primary, it is necessary that x3 + x4 
<a+ 1 in the equilibrium. 

41. The case when x; + x2 > 5 and xy + 5x2 < 2 will not occur because x2 > x1. 
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Appendix 


Proof of Fact 1 
We separate the discussion into two cases. 
(i) X1+xX2<b 


In the closed primary, x2 will win. Since the number of votes x2 receives will 
only increase in an open primary, x2 still wins in the open primary. So the outcome 
of primary elections are the same no matter whether it is open or closed. 


(ii) X2+xX2>b 


x2 Will lose in the closed primary but whether he will win in the open primary 
depends on the value of k. If b — (x1 + x2)/2 +k — b) < (% + X2)/2, 
ie., if k < (x; + x2 — b)/(1 — b), then the number of votes x; obtains is still 
greater than that obtained by x2, and the results of open and closed primaries 
are the same. However, if k > (x; + x2 — b)/(1 — b), then x, will lose to x2 
in the open primary although he wins in the closed primary. Also, the winning 
chance for party B will increase from Prob(xa > 1 — x1) = x1/(1 — b) to 
Prob(xa > 1 — x2) = X2/(1 — b). An open primary increases party B’s winning 
chance by x2/(1 — b) — x1/(1 — b) = (%2 — x1)/C1 — b). 


Proof of Fact 2 and Fact 3 


We separate our discussion into three cases, represented by regions, a, 6 and 
y in Figure Al. 


(i) x1 +x > 3 (region y) 


In this case EU2 > EU! for all x € (b, 1]. Thus there is no difference between the 
outcomes of strategic and sincere voting: All voters vote as if they were sincere. 


(ii) xX, +X2 < 5 and x; + 5x2 > 2 (region ) 


From (3) we know that EU} > EU2 for all x € (1 — xj, 1], and from (1) we 
know that EU2 > EU} for all x € [b, 1 — x2). For voters in [1 — x2, 1 — xj], 
first note that (2) is increasing in x. Also, the second term in the bracket 
of (2) is negative and the first term is 0 when x = 1 — xy. So there exist 


x* = (1 — x1) — W(2 — x1) — 3x1 — 3x2)/2 € (1 — x2, 1 — x1) such that 
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2 
i ia aaa 


Figure Al. 


Eu! > (<)EU? for all x with x > (<)x*. As a result, all voters x € [b, x*] 
vote for x2, but voters x € (x*, 1] are so extreme and they prefer the potential, 
candidate of party A, xa, to any of party B’s candidate that they vote for x; to 
decrease the chance of party B’s winning the election, although they prefer x2 
to xj. As a result, the number of votes candidate x; (resp. x2) obtains changes 
from (x; + x2)/2 (resp. b — (x, + X2)/2) to (xy + x2)/2 + k(1 — x*) (resp. 
b — (x1 + X2)/2 + k(x* — b)). If b — (x1 + X2)/2 + kK — b) > (&1 + X2)/2 
and (x; + x2)/2 + k(1 — x*) > b — (x + X2)/2 + k(x* — b), ie, 
b > xy + x2 > b+ k(2x* — b — 1), then x2 should have won the primary 
election when all voters vote sincerely, but will lose to x; when nonparty members 
vote strategically. 


(iii) xX, +5x2 < 2 (region @) 


From (3) we know that Eu! > EU? for all x € (1 — x1, 1]. Moreover, 
(2) > -[( — x2 + x1 — 1)? + (2 — x1) Gx1 + 3x2 — 2)/2]/(1 — b) = 
—(xk, +5x2—2)/2(1 —b) > 0. Combining these two facts we know that Eu! > EU2 
for all x € [1 — xg, 1). Finally, there exists x** = (2 + x; + x2)/4 € (b, 1 — x2) 
such that (1) > (<)0 for x € [b, x**]([x**, 1 — x2]). The share of votes x, (resp. x2) 
obtains is thus (x, + x2)/2 +k(1 — x**) (resp. b — (xy + X2)/2 + k(x** — b)). As in 
(ii), when b + k(1 — b) > xy + x2 > k(2x** — b — 1), the result of the primary will 
be turned around: x2 should have won if all voters vote sincerely, but will lose to x, 
if nonparty members vote strategically. Moreover, since x* > x**, the number of 
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votes x; obtains is greater in case (iii) than in case (ii) and so the impact of strategic 


voting is greater.*! 


Proof of Fact 4 
There are two cases to consider: 
(Gi) xy +X2 < 2/3. 


Clearly, EU} < EU2 for all x € [0,b]. Thus all party B’s members vote for 
x2. The strategic voting behavior of the party members will coordinate their votes 
towards x2, who has a greater chance to win in the final election. 


(ii) Xi +X2 > 2/3. 


Obviously, Eu! > E2 for all [0,x,]. For voters in (x,,x2], there exists 
xk = (2x) — 2x2 + xt + 3x3)/4x) © (x1, x2) such EU! > (<)EU? if 
xX < (>)xj. So all members in [0, xR) (resp. (xg, X2)) vote for x; (resp. x2). The 
share of votes x; (resp. x2) receives is thus xf (resp. b — xf). Note that if party 
members vote sincerely, then the share of votes x; (resp. X2) receives is (x1 + X2)/2 
(resp. b — (x1 +X2)/2). Since xf — (x1 + X2)/2 = (x2 — x1) (K1 + 3x2 — 2)/4x1 < 0, 
the position of the cutoff voter moves to the left in the open primary. As a result, x2 
receives more votes when party members vote strategically. 


Proof of Proposition 1 

We again have to consider three cases. 

(i) Xj +X2 > 2/3 

See Figure 1. Since there is no strategic voting motive for nonparty members, 
and since xf < (x1 + X2)/2 (see proof of Fact 4), x2 receives the most votes in the 
case when all voters vote strategically. 

(ii) x1 + X2 S$ 2/3, x1 +5x2 = 2. 

From Figure 2 it is clear that x2 unambiguously receives the least votes in 


the case when only nonparty members vote strategically. From analysis in Sections 
3.2 and 3.3 we know that all voters in [0, x*] vote for x2 and all those in [x*, 1] 
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vote for x;. Thus, when all voters vote sincerely, the share of vote x2 receive is 
b — (x1 + x2)/2 + k(1 — b), and is b + k(x* — b) when all vote strategically. The 
latter is greater than the former if and only if k < (xy + x2)/(1 — x*). This means 
that when the turnout rate of the nonparty members (k) is small, x2 receives more 
votes when all voters vote strategically. As this turnout rate increases, it becomes 
more likely that x2 receives more votes when all voters vote sincerely. 


(iii) = Xy +X2 < 2/3,x; +5x2 <2 


From Figure 3 it is clear that x2 receives the least votes in the case when 
only nonparty members vote strategically. From the analysis in Sections 3.2 and 3.3 
we know that when all voters vote strategically, those voters in [0, (2 + x1 + x2)/4] 
vote for x2, and those in ((2 + x1 + X2)/4, 1] vote for x;. The number of votes 
received by x2 is thus b + ((2 + x1 + X2)/4 — b)k. When all vote sincerely, x2 
receives a share of b — (x; + X2)/2 +k(1 — b). So x2 receives more votes when all 
voters vote strategically if and only if k < 2(xj + x2)/(2 — x1 — x2). 


Proof of Proposition 2 


The share of votes x2 receives in the closed primary is 1 — (x; + X2)/2b. 
That x2 receives more votes in the open primary than in closed primary when 
Xj + X2 > 2/3 can be clearly seen from Figure 1. When x; + x2 < 2/3 
and x; + 5x2 > 2 (see Figure 2), the share of votes x2 receives is 
(1 — x1) — J/@&2 — x1) — 3x1 — 3X2)/2 — (x1 + X2)/2 when only nonparty 
members vote strategically, and is (1 — x1) — /(&2 — X1)(2 — 3x1 — 3X2)/2 when 
all vote strategically. Simple calculation yields that x2 receives more votes in the 
closed primary if and only if (x) + x2)/2b < x; + /(2 — x1)@ — 3x1 — 3x2)/2 
when only nonparty members vote strategically, or (x; + x2)/2b < 
X1 + V(X2 — X1)(2 — 3x1 — 3x2)/2 — (X1 + X2)/2 when all vote strategically. 
As a result, x2 receives the most votes in the closed primary when b is large 
relative to x; + X2, and the least votes when b is small relative to xj + x2. When 
Xj + X2 < 2/3 and x; + 5x2 < 2 (see Figure 3), the share of votes x2 receives is 
(2 + x1 + X2)/4 — (1 + X2)/2 = (2 — x1 — X2)/4 when only nonparty members 
vote strategically, or (2 + x; + x2)/4 when all voters vote strategically. Simple 
calculation yields that x2 receives more votes in closed primary if and only if 
b > 2(x1 + X2)/(K1 + X2 + 2) when nonparty members vote strategically, and 
b > 2(x1 + X2)/(2 — X1 — X2) when all vote strategically. Thus x2 receives more 
votes in closed primary when b is large relative to x; + x2. As before, x2 receives 
the most votes in closed primary when b is large relative to x; + X2 and the least 
votes in closed primary when b is small relative to x; + x2. 


